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Communications

« Off-the-shelf RF modems are
adequate for small numbers of
vehicles "

« As numbers increase, flexible
network protocols will be needed
for efficient information flow

« As scale decreases, optical
communications such as Sandia
corner cube reflector can be used
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Sandia invests in microsystems programs

‘and infrastructure

Automated micro assembly laboratory

$17 Million/year microsystem investment

Intelligent
microrobotics
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Sandia’s fprogram takes advantage of
IC development trends

MIXED MODE SENSOR
1000'S OF TRANSISTORS

SMART SENSOR
100'S OF TRANSISTORS

INTEGRATED SENSOR

10 TRANSISTORS - ‘ -
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DISCRETE SENSOR
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Nonconventional Warfare:
Putting Buried Targets at Risk

Hardened Deeply Buried Target
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Hardened Deeply Buried Target
Tasks |

Observe

Communicate info out

Find air ducts

Enter air ducts

Close air ducts — seal

Find water supply
Enter/close/contaminate water supply
Initiate explosion — fire

Find RF signals/beacons

Find power cables/systems

Cut power cables/systems
Penetrate and map facility -
Determine facility operations

Find info/com systems

Inject energy into info/com systems
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Mobile Wide-area Chemical Sensing

« Wide area coverage via
— Fast chemical sensing, plus
_ Autonomous vehicles acting on chemical
data and EF&T knowledge

Chem Lab (e.g., IMS)

Position Info (e.g., GPS)

Steerable Sensing Comb
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Chemical Sampler
& Concentrator
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Army

Advanced Warning for Chemical and Biological Agents
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Friendly | Ground | UAV Hostile unit with

Ground | Detector | Detector | CBW Compound . .

Forces Automatic realignment and
‘Array of mobile detectors spacing with troop or wind
'5 km ahead of the main body, direc_tion.change, controlled

controlled by 1-2 operators by 1 operator
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SWARM RATLERS
Performing Cooperative I?erimeter

Surveillance
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Possible Mission Scenarios for
Battlefield Surveillance for AAN
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“Wait and Pounce” Concept for UGF Defeat

. TUGS for faclllty characterlzatlon and cue for UMS P P
U.M_S fo_r?TEL_ etc |d & cue of robotlc mum_tmns‘ platform

/ Delivered

etc. k||

nte'g'réted ‘control element |
+ Optional Synthetnc;-Aperture Ra arzv_ S ‘
' with Moving Target Indication r BDA,

Precision Guided
Parachute Delivery
of RATLER
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\ 3 Control element/
uman in the Loop

I, 1 Smart mine on
; ’7 mobile robotic

Tactical Unattended%
platform (e.g. RATLER)

Ground Sensors
(TUGS) featuring Wﬁk—/?‘\

Seismic Unattended MASINT Sensor (UMS) Acoustic signature for a :
triangulation & : - o1 Mici o
) ) (aka DIA STEEL EAGLE) EL for $S-21 Missile :
signature id "
UMS/TUGS/RATLER modified to include Sandia RATLER
s——L G (shown w/o stealth)

SAR tag for location & covert com/data fusion HRE
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Tag Technology Concepts with mobile UGS

UAV Miniature mobilée robotic sensor

JSTARS

RADAR/IR TAG
(responds to unique
SAR Hllumination or IR
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SAR tag test, 2-26-93

NATO test site
No tag modulation, 1-m resolution | K-SARTAG BLOW1B
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Robotics for the Army-After-Next Warftighter

e The use of mobile robotics to maximize the

individual Warfighter’s capability:

— Survivability: Early hazard detection of mines,

chem/bio ...

— Sustainability: Delivery of emergency medical

care, resupply, food ...

— Mobility: Penetration into areas too small or

dangerous for humans

— Combat Effectiveness: Weapons Deployment,

Surveillance, Reconnaissance
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